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The State Trait Anxiety Inventory (STAI) has been widely used in research with
pregnant women. However, few studies have examined its validity for this group.
In this paper the content validity of the STAI, the impact of location and
consequences for further participation of higher STAI scores are investigated for
215 pregnant women who completed the STAI at hospital or community based
clinics. The study participants answered the open ended question, ‘How do you
feel about your pregnancy?’ and whether or not they would be willing to take part
in further research. Results indicated that STAI state scores reflected the nature of
women’s spontaneous comments regarding their pregnancy, with lower anxiety
related to more ‘positive’ comments. The state scores were also found to be
sensitive to the risk level associated with the clinic where the inventory was
completed; higher scores related to high-risk localities. Women with the highest
levels of state or trait anxiety were also less likely to wish to take part in further
research. The study concludes that the STAI does reflect the anxiety-related
experiences of pregnant women and that its use with pregnant women is
appropriate in this respect; however, we recommend that future research notes the
issue of potential recruitment biases.
Keywords: pregnancy; anxiety; STAI
Introduction
The Spielberger State Trait Anxiety Inventory (STAI; Spielberg, Gorsuch, & Lushene,
1970; Spielberger, 1983) was developed over 25 years ago. It differentiates between
the temporary condition of ‘state anxiety’ and the more general and long-standing
quality of ‘trait anxiety’ using two separate 20-item self-report questionnaires. The
STAI is considered to be well validated in the general population with Barnes, Harp
and Jung (2002) reporting data on 816 research articles utilising the STAI between
1990 and 2000.
Recent years have seen a burgeoning of literature utilising the inventory in pregnant
populations. It has been used as an explanatory variable in studies of women’s birth
choices for intra-partum care (e.g. Gamble & Creedy, 2001; Hundley, Gurney, Graham,
*Corresponding author. Email: mgunning@qmu.ac.uk
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& Rennie, 1998) and to investigate the effect of factors including antenatal screening
(Miedzybrodzka, Hall, & Mollison, 1995, Thornton, Hewison, & Lilford, 1995), hyper-
tensive disorders of pregnancy (Cartwright, Dalton, Swindells, Rushant, & Mooney,
1992) and in vitro fertilisation (Csemiczky, Landgren, & Collins, 2000) on maternal
psychological variables. More recently, the scale has been employed as a measure of
anxiety in pregnancy with a focus on the effects of anxiety on the developing foetus
(Monk et al., 2004), the transfer of psychological effects from mother to foetus via
physiological routes (Sjostrom, Valentin, Thelin, & Marsal, 2002; Tiexeria, Fisk, &
Glover, 1999), interventions to reduce stress in pregnancy (Sevenri et al., 2005) and
the longitudinal effects of maternal anxiety on birth outcome (Rondó et al., 2003) and
infant/child development (Bergman, Sarkar, O’Connor, Modi, & Glover, 2007).
Thus, the STAI is used routinely in pregnancy research, and in a recent meta-analysis
of maternal anxiety and birth outcome, it was stated that ‘the STAI was by far the most
frequently used measure of state and trait anxiety’ (Littleton, Breitkopf, & Berenson,
2006). Where previous papers have reported STAI validity data (e.g. Figueiredo et al.,
2008), they have done so using the data published by Spielberger et al. (1970). In this
original paper, Spielberger states that the STAI has adequate concurrent validity and
internal consistency (r = 0.86). Content validity has been demonstrated by the conver-
gence of DSM-IV diagnosis of generalised anxiety disorder and STAI items (Okun,
Stein, Bauman, & Silver, 1996), while construct validity has been demonstrated by the
consistent finding of increased state scores in exam stress situations and decreasing
scores in relaxation conditions (Spielberger, 1983). However, studies such as these have
to date been based on non-pregnant populations. Studies explicitly addressing STAI
validity and reliability with pregnant women were not found in our literature search;
however, score stability has been investigated. For example, a study by Hundley et al.
(1998) found that although antenatal to postnatal trait scores were correlated (n = 217;
r = 0.37–0.52), the scores were significantly different. In contrast to this, the original
test–re-test analysis by Spielberger (1983) showed stability coefficients that ranged
from 0.73 to 0.86, indicating that the assumption of stability of trait anxiety using the
STAI for pregnant women may not be well founded. Given the prevalence of this instru-
ment in research with pregnant women and the paucity of validity studies, further exam-
ination of the STAI’s suitability for this population is overdue.
The aim of this study was, therefore, to explore some of these as yet unanswered
validity issues on the use of the STAI in pregnancy and to investigate the effect of
recruitment location and refusal to participate in research studies on STAI anxiety
scores.
Methods
Patient recruitment
Two hundred and fifteen pregnant women were recruited from hospital clinics at the
Simpson Centre for Reproductive Health, Edinburgh Royal Infirmary (n = 143) and
local community antenatal clinics (n = 72). Women were invited to complete the STAI
(Form Y) and were asked two supplementary questions: an open-ended question
intended to explore their feelings about their current pregnancy and whether they
would be willing to participate in a further research study during this pregnancy. The
STAI is comprised of separate State and Trait scales, each with 20 4-point items and
summarised by a score ranging from 20 to 90; higher scores indicate higher anxiety.
The State Anxiety Inventory, completed first (as per Spielberger & Reheiser, 2004),
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asks the respondent to rate how he/she feels right now, at this moment in terms of
intensity (‘not at all’ to ‘very much so’). Characteristic items include ‘I feel at ease’,
‘I feel upset’. The Trait scale assesses how the subject generally feels in terms of
frequency (‘almost never’ to ‘almost always’), e.g. ‘I am a steady person’ and ‘I lack
self-confidence’.
Participant details including maternal age, parity, gestation, past obstetric and medi-
cal history, and smoking habits were recorded at the time of recruitment and completion
of the questionnaire. Neonatal details including birth weight, gestation and mode of
delivery were recorded after delivery. Ethical approval was obtained from the local
research ethics committee and all women gave written informed consent.
Data analysis
t-Tests were used where the normality assumption was satisfied and Mann–Whitney
tests where it was not. For the analysis of state and trait scores by trimester non-para-
metric Kruskal–Wallis tests were used to accommodate the small ‘n’ in the first
trimester group. The associations between the maternal factors of age, parity and
number of live births and STAI state and trait anxiety scores were investigated using
parametric and non-parametric tests of association.
Interpretation of the open-ended question was carried out using a thematic analysis
approach. Ten themes were identified from the responses and collapsed into three
summary themes including either ‘positive comments’ (e.g. ‘Feel great being preg-
nant’; n = 101), ‘pregnancy and baby anxiety’ (e.g. ‘Happy but tired. Concern about
labour and birth’; n = 51), or ‘general anxiety’ (e.g. ‘Extremely happy and excited, but
feel nervous and under pressure’; n = 23; 40 women either did not complete the open-
ended question or provided unreadable responses). Inter-rater reliability was high for
the three summary themes at kappa = 0.870. ANOVA was used to investigate mean
state and trait anxiety scores and open-ended question theme group differences. Data
were analysed using SPSS (Statistical Package for the Social Sciences) Version 13.
Data are expressed as mean (SD), with significance p < 0.05.
Results
Demographic and overall STAI state and trait anxiety scores
Women who completed the STAI were of mean age 31 (6.2) years. Of the sample,
14.8% were current smokers. Most women had standard vaginal deliveries (50.6%),
37.2% had C-sections while 12.2% had instrumental deliveries. The mean birth
weight was 3272 g (SD = 651.57).
The mean gestation of women completing the questionnaire was 217 (53.4) days.
The majority of respondents completed questionnaires during the third trimester (24–
40 weeks gestation; 76.6%) with fewer during the second (12–<24 weeks gestation;
19.2%) and first (<12 weeks gestation; 4.2%) trimesters. The overall mean scores for
state and trait anxiety were 35.3 (10.6) and 37.3 (9.6), respectively.
Impact of location and gestation on STAI state and trait anxiety scores
Table 1 shows that state scores were higher for those attending hospital clinics than
those attending community clinics (t(213) = 2.47, p = 0.014). State scores were found
to be higher for women in their third trimester relative to their second (z = −2.12,
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p = 0.03). Trait scores were similar in either setting and did not differ within trimesters
(Table 1). This indicates that completing the STAI questionnaire in a hospital-based
clinic is associated with higher state anxiety scores, with some suggestion that this
may be particularly so for women in their third trimester.
STAI state and trait anxiety scores by maternal and perinatal factors
There was no association of state scores with maternal age; however, greater maternal
age was associated with lower trait scores (r = −0.215, p = 0.002). Having experi-
enced a greater number of previous live births was also associated with lower state
(rho = −0.181, p = 0.04) but not trait scores (rho = −0.054, p = ns).
It was considered possible that women attending hospital appointments may well
have had higher state anxiety scores not because of the hospital setting, but rather due
to a higher rate of problematic obstetric history in this group. Obstetric data were
available for 175 participants. The number of live births was subtracted from parity to
describe a history of previous pregnancy that had not resulted in a live birth and was
utilised as a potential confounding factor. Even for women with such a history, state
anxiety scores were higher for those who were assessed in hospital-based clinics (35.9
(9.1) vs. 31.9 (7.4); z = −2.01; p = 0.045).
In terms of perinatal outcomes, state and trait scores during pregnancy were not
related to subsequent mode of delivery (spontaneous vaginal delivery vs. instrumental,
vs. caesarean section), gestation or birthweight at delivery.
STAI state/trait anxiety scores and willingness to participate in further research
Women who were unwilling to agree to participate in further research studies during
pregnancy scored higher on the STAI state (37.3 (12.0) vs. 34.1 (9.5); t(137.1) = 2.03,
p = 0.044) but not the trait inventory (37.3 (9.8) vs. 37.3 (9.4), p = ns).
STAI state/trait anxiety and validity in pregnancy
The open-ended question ‘how do you feel about your pregnancy?’ was answered by
175 of the 215 women who completed the questionnaire. Thirty-nine women did not
Table 1. STAI state and trait scores according to location and trimester.
All (n = 215) Hospital (n = 143) Community (n = 72)
STAI state score
1st trimester 30.2 (6.6) 32.9 (3.9) 21.0 (1.4)
2nd trimester 32.9 (11.5)b 34.8 (11.4) 29.9 (11.4)
3rd trimester 36.2 (10.5)b 37.2 (9.8) 32.7 (11.6)
Overall score 35.3 (10.6) 36.6 (9.9)a 32.7 (11.6)a
STAI trait score
1st trimester 35.3 (6.4) 35.6 (7.3) 34.5 (2.1)
2nd trimester 36.0 (10.1) 35.3 (9.4) 37.1 (11.5)
3rd trimester 37.8 (9.7) 37.2 (8.9) 38.9 (11.0)
Overall score 37.3 (9.6) 36.8 (8.9) 38.4 (10.9)
ap < 0.01, bp < 0.05; values are mean (SD).
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complete this section, and one woman gave an uninterpretable answer. As for the
STAI state/trait inventory findings, the open-ended question themes (‘positive
comments’, ‘pregnancy and baby anxiety’ or ‘general anxiety’) did not differ accord-
ing to trimester. Investigation of mean state and trait anxiety scores and open-ended
question theme group differences indicated a main effect for both state anxiety scores
and open-ended theme group (F(2, 174) = 9.699; p < 0.001) and trait scores (F(2, 174)
= 8.877; p < 0.001) (Table 2). Post-hoc tests indicated that women who made ‘positive
comments’ had lower state anxiety scores than those who expressed ‘pregnancy or
baby anxieties’ and those who expressed ‘general anxieties’. The trait scores of
women who made positive comments versus those who made ‘pregnancy or baby
anxiety’ remarks did not differ.
Discussion
Our findings suggest that the STAI may be used during pregnancy with some confi-
dence regarding its validity for pregnant women. The STAI state scale reflects situa-
tion specific anxiety and was found to be sensitive to the risk level associated with the
antenatal clinic in which it was completed, with higher scores related to high-risk
localities. Trait scores, reflecting more general anxiety levels, were not different by
clinic risk level. This indicates that the STAI shows construct validity, discriminating
between pregnant women who show raised state anxiety in the high-risk clinic situa-
tion with no change in their general trait anxiety levels. The use of an open-ended
question indicated the content validity of the STAI in that the state scale reflected the
nature of women’s spontaneous comments regarding their current pregnancy, with
women with lower anxiety scores reporting more ‘positive’ comments.
Studies utilising the STAI in pregnancy to date have tended to recruit women from
a variety of antenatal care settings. In a meta-analysis of 48 studies, Littleton et al.
(2006) commented that ‘These studies most often recruited women from prenatal clin-
ics or other medical settings that provided prenatal care’. However, we found that the
location at which participants completed the STAI had a significant impact on state
scores. Women who completed the questionnaires at a ‘high-risk’, hospital-based
clinic, particularly if they were in their third trimester, had raised state anxiety scores
relative to those approached at ‘low-risk’, community-based clinics. Trait scores were
not found to differ by locality in this way. This suggests that the STAI state scale was
sensitive to the situation specific stress of attending a high-risk clinic while trait anxi-
ety assessed by the trait inventory was not affected by this situation. Sampling site
may therefore be a factor to consider in study design or as a factor for analysis when
working with pregnant populations.
We found that women who were older and who had had more live births showed
a lower state anxiety score than younger women with fewer live births, while trait
Table 2. Relationship between STAI state and trait scores and open-ended question theme.
Open-ended question theme
Positive Pregnancy/baby anxiety General anxiety
STAI state score 32.4 (9.9) a, b  38.0 (9.8)a 41.3 (13.4)b
STAI trait score 35.2 (8.3)b 38.5 (9.7) 44.1 (13.1)b
ap < 0.01, bp < 0.005.
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anxiety levels did not differ. This suggests that the STAI state anxiety inventory is
sensitive enough to detect the benefits of having experienced pregnancy and birth
before as a way of mitigating pregnancy specific anxiety levels. In contrast to other
studies, we failed to detect an association between high levels of anxiety in preg-
nancy and reduced gestation or birth weight, perhaps due to the relatively small
sample size.
Although the STAI is extensively validated and reliable for general populations,
studies investigating the validity of the measure for pregnant populations are lacking,
although there are studies of trait score stability which have reported negative results
(Hundley et al., 1998). The construct validity of the STAI is generally illustrated with
reference to Spielberger (1983), who demonstrated that state scores increase in stress-
ful situations and decrease in relaxation conditions. In showing how state anxiety
(and not trait anxiety) is increased in high-risk antenatal clinic settings, we have
demonstrated a related form of real-world construct validity specific to pregnancy.
We also asked women an open-ended question about how they felt about their
pregnancy in order to test whether STAI anxiety scores reflected the spontaneously
generated anxieties of this sample of pregnant women. Findings indicated that
women who made positive comments had lower state and trait scores than women
who made anxious comments, but that only the state scale showed a differentiation
between positive comments and anxious comments specific to the pregnancy or baby.
This indicates that the STAI state anxiety score has some capacity to reflect the
present pregnancy related anxieties of women, whereas the trait score, which repre-
sents a stable trait for being generally anxious or not, does not detect this situation
specific anxiety.
Finally, we found that women who self-report the highest levels of state or trait
anxiety are less likely to wish to take part in further research. This has implications
for the recruitment of representative samples of women for pregnancy anxiety-
related research. It is possible that the effects of pregnancy-related anxiety may be
underestimated due to self-selection by participants. Further qualitative work may be
necessary to ensure that recruitment strategies are sensitive to the needs of this
particular population in order that the participation of a representative sample is
maximised.
Conclusion
This study set out to explore the validity of the STAI for use with pregnant women.
Two hundred and fifteen women completed the STAI at high- and low-risk antenatal
clinics and answered an open-ended question about their feelings about their preg-
nancy, and a further question regarding whether they would take part in further
research. The results indicated that the questionnaire was sensitive to the risk level of
antenatal clinics and reflected the anxiety expressed in women’s spontaneous
comments about their pregnancy, supporting the validity of the STAI for use with
pregnant women. However, the study also raised some methodological issues. First,
women recruited in different clinics are experiencing significantly different degrees
of state anxiety which has implications for study design and analysis. Second, women
with high STAI scores are less likely to take part in research which may lead to
underrepresentation of the most anxious women in this area of investigation. These
issues should be taken into account when using the STAI questionnaire for studies in
pregnant women.
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